Experimentally induced nasal allergic responses.
To investigate the pathogenesis of allergic rhinitis, we developed a nasal challenge model in which we examined the early, late, and rechallenge responses to antigen provocation. In these three aspects of the allergic reaction the physiologic responses are associated with inflammatory mediator release. Whereas the early response appears to be related mainly to mast cell activation and mediator release, the late reaction involves a different pattern of mediator release and an inflammatory cell influx, consisting of basophils, neutrophils, and eosinophils. Rechallenge with antigen 11 hours later results in an augmented immediate response. Pretreatment with aspirin reduces the levels of cyclooxygenase metabolites in nasal secretions without affecting the immediate physiologic response to antigen or the expected increase in the levels of histamine, N-alpha-tosyl-L-arginine methyl ester-esterase activity, and leukotriene C4. Pretreatment with systemic steroids does not affect the early allergic response, but significantly reduces mediator release during the late and rechallenge responses. The influx of eosinophils is inhibited by pretreatment with systemic steroids, but neutrophil influx is not. In contrast, pretreatment with topical steroids blocks the early response and the late and rechallenge responses. Influx of all cell types, including the neutrophil, was prevented. These studies show unequivocally that an inflammatory process follows the initial response to antigen and that this inflammation is affected by drugs important in the treatment of chronic allergic disease. We speculate that understanding allergic inflammation will lead to new therapeutic development.